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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4 and 6 rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 5749243 (Lester) in view of US 4404808 (Andeen). Lester discloses a low- 
temperature refrigeration system providing cryogenic fluid to an apparatus (instrument 
and cooling mount 11,12) comprising a re-circuiation device (pump 22), a passive cold 
storage device (thermal capacitor 16), a first portion of a fluid communication feed line 
(13) fluidly connecting the re-circulation device (22) to the passive cold storage device 
(16), a second portion (supply line 18) of the fluid communication feed line (13) fluidly 
connecting the passive cold storage (16) to the apparatus (11, 12), and a fluid 
communication return line (19) fluidly connecting the apparatus (11,12) to the re- 
circulation device (22). See particularly Fig. 1 and column 9, lines 5-17. It is also 
demonstrated that the first portion of the fluid communication feed line (13) includes at 
least one heat exchanger (26, 27). See column 9, lines 42-52. While Lester discloses 
that the passive cold storage device (16) may comprise a solid material such as a metal 
(column 4, lines 59-60), Lester prefers the use of a cryogenic fluid reservoir and fails to 
expressly disclose that the cold storage device is a porous matrix of material that 
comprises a regenerative heat exchanger, metal wire mesh, or metal spheres. Andeen 
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teaches a regenerative heat exchanger that, as already well known in the art, is simply 
a thermal storage device capable of storing heat or cold. Though Andeen specifically 
teaches the use of a plastic material regenerative heat exchanger, Andeen also shows 
that the use of a regenerative matrix comprising metal mesh or metal spheres is already 
known and typical in the art. See column 2, lines 1-8. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have replaced the 
fluid reservoir cold storage device disclosed by Lester with the regenerative porous 
matrix heat exchanger comprising metal mesh or spheres taught by Andeen because 
Lester expressly states that material such as metal may be used (column 4, lines 59- 
60), and the use of the porous matrix would be of simpler design than the fluid reservoir 
disclosed by Lester since one would not have to be concerned with the fluid handling 
aspects associated with the fluid reservoir. 

3. Claims 1 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 5749243 (Lester) in view of JP 11-051583 (Shizukuishi etal.). As already described 
above, Lester discloses all the limitations of the claims, except for having the cold 
storage device comprise a porous matrix, specifically comprising ceramic spheres. 
Shizukuishi et al. teach a thermal storage heat exchanger (10) comprising a porous 
matrix of ceramic balls (b). See the English abstract. While, as best understood, the 
thermal storage device (10) is specifically used to store heat, it should be noted that it is 
well known in the art that such thermal storage devices are capable of cold storage. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have replaced the fluid reservoir cold storage device disclosed by Lester with 
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the thermal storage matrix of ceramic spheres taught by Shizukuishi et al. because 
Lester expressly states that solid materials may be used (column 4, lines 59-60), and 
the use of the solid porous matrix would be of simpler design than the fluid reservoir 
disclosed by Lester since one would not have to be concerned with the fluid handling 
aspects associated with the fluid reservoir. 

4. Claims 7-10, 12-16, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 6640552 B1 (Rampersad et al.) in view of US 4404808 (Andeen). 
Rampersad et al. discloses a system and method for providing a cooling fluid to an 
apparatus comprising cooling the fluid to a first temperature using a cryogenic 
refrigerator (7) when operating at a first refrigeration capacity and cooling the fluid to a 
second temperature when operating at a second (reduced) refrigeration capacity 
(column 4, line 5), the first temperature being lower than the second temperature and 
the first refrigeration capacity being higher than the second refrigeration capacity. The 
fluid is subsequently passed to a passive cold storage (ballast tank 1 1) through a first 
portion of a fluid communication line, the fluid cooling the passive cold storage (1 1 ) 
when the fluid has been cooled to the first temperature by the cryogenic refrigerator (7) 
operating at the first refrigeration capacity (column 3, lines 31-39), and the fluid being 
cooled by the passive cold storage (11) when the fluid provided to the passive cold 
storage (11) has been cooled to the second temperature by the cryogenic refrigerator 
(7) operating at the second (reduced) refrigeration capacity and while the refrigeration 
capacity of the cryogenic refrigerator (7) is being restored to the first refrigeration 
capacity (column 4, lines 1-10). There is furthermore a second portion of the fluid 
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communication feed line fluidly connecting the passive cold storage (1 1) to an 
apparatus (superconducting equipment 20) for communicating the fluid to the apparatus 
(20) as part of the fluid circuit. See particularly Fig. 1 . Rampersad et al. use a ballast 
liquid (12) as the passive cold storage, and fail to disclose that the cold storage device 
is a porous matrix of material comprising a regenerative heat exchanger, metal wire 
mesh, or metal spheres. Andeen teaches a regenerative heat exchanger that, as 
already well known in the art, is simply a thermal storage device capable of storing heat 
or cold through direct contact with a working fluid. Though Andeen specifically teaches 
the use of a plastic material regenerative heat exchanger, Andeen also shows that the 
use of a regenerative matrix comprising metal mesh or metal spheres is already known 
and typical in the art. See column 2, lines 1-8. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have replaced the ballast 
fluid cold storage disclosed by Rampersad et al. with the regenerative porous matrix 
heat exchanger comprising metal mesh or spheres taught by Andeen because the use 
of the solid porous matrix would be of simpler design than the ballast tank (1 1 ) 
disclosed by Rampersad et al. since one would not have to be concerned with the fluid 
handling aspects associated with the ballast fluid, such as the valves (14, 16) depicted 
by Rampersad et al. 

5. Claims 7,11,13, and 1 7 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over US 6640552 B1 (Rampersad et al.) in view of JP 1 1-051583 
(Shizukuishi et al.). As already described above, Rampersad et al. disclose all the 
limitations of the claims, except for having the cold storage device comprise a porous 
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matrix, specifically comprising a porous matrix of ceramic spheres. Shizukuishi et al. 
teach a thermal storage heat exchanger (10) comprising a porous matrix of ceramic 
balls (b). See the English abstract. While, as best understood, the thermal storage 
-device (10) is specifically used to store heat, it should be noted that it is well known in 
the art that such thermal storage devices are capable of cold storage. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
have replaced the fluid reservoir cold storage device disclosed by Rampersad et al. with 
the thermal storage matrix of ceramic spheres taught by Shizukuishi et al. because the 
use of the solid porous matrix would be of simpler design than the ballast tank (1 1 ) 
disclosed by Rampersad et al. since one would not have to be concerned with the fluid 
handling aspects associated with the ballast fluid, such as the valves (14, 16) depicted 
by Rampersad et al. 

6. Claims 19, 24, 27, and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 6347522 B1 (Maguire et al.) in view of US 5749243 (Lester). 
Maguire et al. disclose a cooling method and system (10) for providing cryogenic fluid to 
an apparatus (17), the cooling system (10) comprising a re-circulation device (fans 21), 
a fluid communication feed line (27) connecting the re-circulation device (21) to the 
apparatus (17) for communicating the fluid to the apparatus (17), and a fluid 
communication return line (33) for communicating the fluid from the apparatus (17) back 
to the re-circulation device (21 ). The fluid communication line further includes a plurality 
of cryogenic refrigerators (cryocoolers 13) arranged in series. See particularly the 
Figure. Maguire et al. fail to expressly disclose that the fluid communication line 



Application/Control Number: 10/604,415 Page 7 

Art Unit: 3744 

includes a first passive cold storage and a second passive cold storage device 
connected serially downstream from the first passive cold storage device, or that a first 
cryogenic refrigerator is thermally coupled to the first passive storage device and a 
second cryogenic refrigerator is thermally coupled to the second passive cold storage 
device. Lester teaches a similar system for providing cryogenic fluid to an apparatus 
(11) comprising a re-circulation device (pump 22), a fluid communication feed line (51) 
connecting the re-circulation device (22) to the apparatus (1 1) for communicating the 
fluid to the apparatus (1 1 ), and a fluid communication return line (19) connecting the 
apparatus (1 1) to the re-circulation device (22) for communicating the fluid from the 
apparatus (1 1 ) to the re-circulation device (22). Lester also teaches the inclusion of a 
passive cold storage device (thermal capacitor 16) in the fluid communication line, 
which is thermally coupled to a cryogenic refrigerator (14). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have thermally 
coupled each of the cryogenic refrigerators (13) in the system disclosed by Maguire et 
al. with a passive cold storage device, as in the arrangement taught by Lester, because 
Lester expressly teaches that use of such a storage device (thermal capacitor) allows 
the cooling system to deliver an output which can be varied to match the varying 
thermal load of the apparatus (column 8, lines 14-16). Furthermore, it should be noted 
that Maguire et al. expressly discloses the desire for redundancy in the system (column 
*2, lines 35-40), which would suggest motivation for coupling a separate cold storage 
device to each of the cryogenic refrigerators (13) in the system. 

Allowable Subject Matter 
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7. Claims 20-23, 25, 26, 28-32, and 34-37 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

US 3630043 (Mulder): discloses an apparatus and method for cooling an object 
comprising a circuit for transporting refrigerating fluid from a cold source to the 
object and further comprising a regenerator as a passive cold storage device. 

US 4874677 (Reiche et al.): discloses a regenerator comprising a porous matrix 
of metal mesh. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard L. Leung whose telephone number is 703-306- 
4154. The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Denise L. Esquivel can be reached on 703-308-2597. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Richard L. Leung 
Examiner 
Art Unit 3744 
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